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BACKGROUND

On July 26, 2013 the U.S. Environmental Protection Agency issued experimental use permit
89668-EUP-1 to MosquitoMate, Inc. for the new microbial pesticide Wolbachia pipientis ZAP
strain (also referred to as wPip strain) for use in the tiger mosquito Adedes albopictus ([
HYPERLINK "https://www.regulations.gov/docket?D=EPA-HQ-OPP-2013-0254" ]; 78 FR
56227). The Wolbachia ZAP strain does not naturally occur in wild Aedes albopictus
populations. When ZAP-infected male mosquitoes mate with ZAP-free wild females they
produce non-viable offspring, leading to a reduction in the Aedes albopictus population upon
recurrent release of ZAP-infected males.

Under permit 89668-EUP-1, MosquitoMate Inc. was able to release and monitor 100,000 male
Aedes albopictus mosquitoes, containing a total of 38.4 mg of the pesticidal active ingredient
Wolbachia ZAP strain. Tests were carried out in KY, CA, FL, and NY from 2013 to 2015,
covering a total of 4,118 acres across these four states.

89668-EUP-1 was subsequently extended and amended in 2014 (79 FR 24427; 79 FR 49775) to
allow for weekly releases of 100,000 male Aedes albopictus at the original test sites and six
additional sites in CA. Tests were conducted on a total of 15,213 acres, using 249.6 milligrams
(mg) of the microbial pesticide over a 26-week period. Under this EUP an extension was granted
for testing in FL until October 31, 2015 and until September 30, 2016 for the sites in NY, KY
and CA.

89668-EUP-1 allowed MosquitoMate Inc. to collect information (e.g., product performance data)
necessary to support a pesticide registration application under section 3 of the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA).

On February ||, 2016 EPA received application 89668-U from MosquitoMate Inc. for the
registration of the microbial pesticide Wolbachia pipientis ZAP strain for its use in Aedes
albopictus under section 3 of FIFRA. In accordance with EPA published a
Notice of Receipt (NOR) for the registration application in the Federal Register of April 28,
2016 (81 FR 25401). In response to this publication, EPA received 10 public comments that
consist of a mix of negative, neutral, and positive comments from private citizens, a company
(Oxitec, Ltd.), and a non-governmental organization (Center for Food Safety). EPA appreciates
all of the comments received, although its primary focus below is to reiterate and respond to the
negative and neutral comments.

PUBLIC COMMENTS AND EPA’S RESPONSE

Because some of the comments highlighted similar issues, EPA grouped similar comments and
generated one response to each grouping. When grouping text from multiple sources, EPA
provides specific details as to where the text originates. A substantial number of comments were
previously addressed by EPA in the context of the issuance of an experimental use permit for a
different strain of Wolbachia and its use in Aedes aegypti (| HYPERLINK
"https://www.regulations.gov/docket?D=EPA-HQ-OPP-2015-0374" ]; 81 FR 24605, U .S. EPA,
2015). EPA will direct to these responses whenever appropriate.

[ PAGE \* MERGEFORMAT ]

ED_006741_00009812-00002



I. PRODUCT DESCRIPTION

Comments

From EPA-HQ-0OPP-2016-0205-0002 (Anonymous) - [...] Second, dispursing Genetically
modified mosquitos has never been proven safe or effective.

From EPA-HO-OPP-2016-0205-0005 (Anonymous) - I'm 100% against this plan to release
GMO mosquitos in FL. There's other methods that should be tried first like spraying, getting rid
of standing water, and releasing mosquito eating fish.

EPA’s response

The subject of this registration application is the ZAP strain (also referred to as wPip) of the
bacterium Wolbachia pipientis. This particular strain has been used to infect the tiger mosquito
Aedes albopictus. Neither the bacterium, nor the mosquito have been genetically engineered in
the process. The Wolbachia pipientis ZAP strain is one of at least four distinct approaches
currently in development that work through the release of live mosquitoes into the environment.
These can be grouped based on their effect on the progeny that result from mating with the wild
mosquito population: (1) the offspring is not viable, which reduces the number of individual
mosquitoes in the second generation after the initial release (population suppression), (2) the
released individuals lower the ability of their progeny to transmit human diseases, while the
population size remains unaffected. The first approach relies on the continuous release of
mosquitoes into the environment to maintain the desired effect, while the second approach
strives to establish Wolbachia in the wild mosquito population. Below EPA provides a short
description of the approach employed by the subject of the current registration application
Wolbachia pipientis ZAP strain. EPA directs to the response to comments to the experimental
use permit 88877-EUP-2 ([ HYPERLINK "https://www .regulations.gov/docket?D=EPA-HQ-
OPP-2015-0374" 1) for a more detailed discussion of the other three approaches.

(1) Subject of current registration application
Wolbachia pipientis-infected mosquitoes intended to suppress populations of Aedes albopictus
mosquitoes (registration application 89668-U).

Purpose: Population suppression

Mechanism: Mosquito eggs do not hatch due to cytoplasmic incompatibility (CI)
Mosquito species:  Aedes albopictus

Bacterium: Wolbachia pipientis, ZAP (WwPIP) strain

Released individuals: Males, non-biting
The Wolbachia pipientis ZAP-infected mosquitoes are intended to suppress the populations of
Aedes albopictus (tiger mosquito). The Wolbachia bacterium is naturally occurring in the

mosquito Culex pipiens from which it is extracted and subsequently microinjected into lab
colony-reared embryos of Aedes albopictus. These newly infected mosquitoes ate then reared in
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isolated containment facilities that follow Arthropod Containment L evel-1 procedures
(Tabachnick, 2006). The presence of the ZAP strain in the mosquitoes is confirmed by
polymerase chain reaction (PCR) Non-biting Aedes albopictus males are separated from females
by size differentiation and shipped to the site of application where they can mate with wild-type
females that do not carry this particular strain of Wolbachia. Through cytoplasmic
incompatibility (Cl). the embryos from these matings die and the eggs do not hatch (Weeks,
2015). These mosquitoes and the bacteria within them are not genetically modified or genetically
engineered. The Wolbachia pipientis ZAP strain in these mosquitoes is regulated as a microbial
pesticide by EPA under FIFRA (U.S. EPA, 2013). EPA issued, amended, and/or extended other
experimental use permits using this same technology in Aedes aegypti ' (see below) and Aedes
polynesiensis in 2012 2.

(2) Experimental use permit issued by EPA

Wolbachia pipientis-infected mosquitoes intended to suppress populations of Aedes aegypti
mosquitoes (88877-EUP-2; [ HYPERLINK "https://www regulations.gov/docket?D=EPA-HQ-
OPP-2015-0374" ]).

Purpose: Population suppression

Mechanism: Mosquito eggs do not hatch due to cytoplasmic incompatibility
Mosquito species:  Aedes aegypfti

Bacterium: Wolbachia pipientis, wAlbB strain

Released individuals: Males, non-biting

(3) The Eliminate Dengue Program *
Wolbachia pipientis-infected mosquitoes intended to reduce the capacity of mosquitoes to harbor
and transmit arboviruses (e.g., dengue and Zika viruses)3.

Purpose: Reduce capacity of mosquitoes to harbor and transmit arboviruses
Mechanism: Bacterial presence interferes with mosquitoes’ ability to transmit diseases
Mosquito species:  Aedes aegypti

Bacterium: Wolbachia pipientis, e.g., wMel and wMelPop strains

Mosquitoes released: males, non-biting and females, biting

(4) Oxitec Inc.’s Release of Insects with Dominant Lethality technology
Genetically engineered mosquitoes intended to suppress populations of Aedes aegypti *.

Purpose: Population suppression

Mechanism: Heritable gene that produces a lethal protein, genetically engineered into
mosquitoes

Mosquito species:  Aedes aegypti

Bacterium: Not utilized for this method

! See docket number EPA-HQ-OPP-2015-0374 at | HYPERLINK "http://www.regulations.gov" |

2 See docket number EPA-HQ-OPP-2012-0181 at | HYPERLINK "http:/www.regulations.gov" |

* See | HYPERLINK "http://www eliminatedengue.com/program” | for more information on these mosquitoes.

* See docket number FDA-2014-N-2235 at | HYPERLINK "http://www.regulations.gov" | or see U.S. FDA (2016)
for more information on these mosquitoes.
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Mosquitoes released: Males, non-biting
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II. REGULATORY OVERSIGHT

Comments

From EPA-HQ-OPP-2016-0205-001 1 (Oxitee, Lid) - FIFRA requires that EFA can only register
a pesticide if, inter afia, 1t determines that the pesticide (1 will perform s intended function
withouwt unvenaonable adverse effects on the ﬁ%‘%‘s’i?{}ﬁ’i??“ﬁﬁﬂ% andd (21 whern used inaccordance with

widespread and commaonly recognized pram ce, will not generally cause unreasonable adverse
gifocts on the environment (7 USC§ *{mig }é\"«}‘z Fi R% dm‘mm unreasonable adverse effects

on the environnent,” m pm‘iinempar{ as “any unressonable visk o man or the envivonment,
taking into account the econone, social, and envirgnmental costy and benetits ot the use of any
pegticide” {7 US.C § 136(bh)y As 1s discussed in detatl below, granting a full FIFRA Section 3
registration for a pemmde product consisting of Welbaohio pipieniis, ZAP strain present at 100%
i male dedes afbopicrns, with uncontamed release to the environment of unlimited numbers of
modified mosquitoes carrving Wolbachia pipieniis may o aatd i1 significant undefined risk o
hurnan health and the environment. EPA 19 obligated, pursuant 1o FIFRA to have a rational basis
for any deternungtion that the risks entailed with the intended function and use of this pestcide,
Hregistered, will not cause unreasonable adverse effects on humans or the envivonment, Thug, to
meet its obligations under FIFRA, prior to granting a registration for the new pesticide active

ingredient Wolbachio pipientis, ZAP stnain, w ?31@?1 is proposed to be used at 100% w male dedes
albopicius, EPA must conduct a sutficiently nigorons assessment of the potential adverse impacts
to human health and the suvironment that the uncontained release of these mosguitoss nay
entail Oxitec herein discusses some of the serious and significart human health and
environmental risks that vuest be addressed prior to the granting of a registration for Wolbachi
pipientis Aedes albopictus mosquitoss.

At the outset, we note that Oxitec has developed a different genetic insect control technology that
has been demonstrated to be efficacious in significantly reducing the population of disease-
carrying mosquitoes (>90% in the Cayman Islands, Brazil, and Panama). Because Oxitec’s insect
control technology utilises genetic engineering of the insect genome, it has been determined that
it is to be regulated by the U.S. Food and Drug Administration as a new animal drug. It is the oft-
stated policy of the U.S. government that it regulates the products of biotechnology on the basis
of a “risk-based, scientifically sound approach . . . that focuses on the characteristics of the
biotechnology product and the environment into which it is being introduced, not the process by
which the product is created.” Exercise of Federal Oversight Within Scope of Statutory
Authority; Planned Introductions of Biotechnology Products Into the Environment, 57 Fed. Reg.
6753 (Feb. 27, 1992) (this seminal statement is repeated throughout the policy statement, see,
e.g., id. at 6754-55, 6755, 6756, 6757, and 6760). Notwithstanding this consistently stated
position, the reality is that Oxitec’s self-limiting mosquitoes have been subjected to a mandatory
pre-market approval regulatory process at FDA that has been much more onerous than the
regulatory requirements faced by the Wolbachia-containing mosquitoes at EPA. The distinction
between the EPA review process for Wolbachia and that faced by Oxitec’s self-limiting
mosquitoes has even been noted by Nature [Waltz, 2016].

As is detailed below, horizontal gene transfer could result in Wolbachia effectively introducing
over one thousand new genes into the recipient organism. Notwithstanding this potential for
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indiscriminate gene transfer, the Wolbachia 1T (Incompatible Insect Technique) vector control
method is subjected to a substantially less rigorous regulatory review process than is a targeted
genetic engineering methodology. This is directly contrary to the intent of the Coordinated
Framework and to a scientifically valid risk-based regulatory process.

Such a disparate regulatory approach to two products intent on achieving similar public health
ends is inconsistent with the stated Federal regulatory policy, and, as a matter of risk-based
regulatory process, is without reason and justification. Oxitec’s self-limiting technology and the
Wolbachia 1IT approach both have the intended purpose of end point reductions in the
population of mosquitoes and involve releases of substantial numbers of non-wild type
mosquitoes to the environment. Importantly, however, Oxitec’s self-limiting genetic engineering
is well-defined and includes only two well-studied genes, which were purposefully added and
reviewed by the regulatory agencies, whereas the potential genetic modification that may result
from use of Wolbachia pipientis, ZAP strain bacterium is wholly undefined. Several studies have
shown that horizontal gene transfer between Wolbachia and their insect hosts may result in gene
transfers ranging from nearly the entire Wolbachia genome (>1 megabase) to short insertions
(<500 base pairs) into various hosts [Kondo et al., 2002; Fenn et al., 2006; Dunning Hotopp ef
al., 2007; Hou et al., 2014]. Effectively the Wolbachia 11T approach could introduce over one
thousand new genes into the target mosquito with unknown consequences, and if they provide a
positive selection to the mosquito in the environment this could result in novel strains pervading
and spreading through the population. Therefore, as a matter of sound regulatory action, it is
incongruous for the regulatory burden placed on the Wolbachia 1IT technology to be
significantly less onerous and burdensome than the requirements imposed on Oxitec’s self-
limiting targeted genetic engineering technology.

As an example of the disparate regulatory treatment that Oxitec’s self-limiting mosquitoes have
faced, FDA’s Center for Veterinary Medicine (CVM) established an Animal Biotechnology
Interdisciplinary Group (ABIG) to evaluate Oxitec’s technology. This ABIG included experts
from FDA/CVM, CDC, and EPA. It is not clear from the record if EPA intends to consult other
regulatory agencies during its consideration of the Wolbachia pipientis Aedes albopictus Section
3 application, but Oxitec believes that the FDA review process for Oxitec’s self-limiting
technology raised questions and considerations that are particularly relevant to MosquitoMate
application 89668-U.

Granting a full Section 3 registration for the Wolbachia pipienils Aedes albopicius pesticide
entatls significantly greater potential risk of unreasonable adverse effects than the limited
Wedbaohio EUPs that have been granted previcusty, The regulatory reguirements for a Rection 3
registration are substantially higher than ave the requivements for g linuted release experimental
uge permit. As Oxitec has detailed in these conwnents, there are significant and serious risk
considerations that must be addressed betore HPA can determine that the proponent of

registration has met the FIFRA Section 3 burden of demonstrating that the Wolbacolia pipientis
f«?m’z s afbopicis will not result i unreasonable adverse effects on the envivenment. In s roview
of the Wolbachia pipientis Acdes afbopicius Section 3 g;‘sg Hication, B Pix must, at a minunum,

require the propotient of registration o adequately address these serious visk © devations
the applicant’s miziaé submission does not address each ai these ssues, EFA must im};ﬁi‘fﬂ
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submission of all additional dats and information that s necessary to ensure that all relevant rigk
issues are fully addressed.

EPA’s response

The Aedes aegypti OX513A Release of Insects with Dominant Lethality (RIDL) technology is
unique in its approach to mosquito population suppression and relies on a novel antibiotic
sensitive, transcriptional activator mechanism genetically engineered into Aedes aegypti in order
to effect lethality of insects following release into the environment and the absence of
tetracycline (as present under laboratory conditions). Wolbachia is naturally present in many
arthropod species, including all orders of insects, where it can affect the reproductive outcome of
the infected individual through cytoplasmic incompatibility. The ZAP strain of Wolbachia is a
symbiont of the mosquito Culex pipiens and it is not associated with wild Aedes albopictus.
When ZAP-infected male Aedes albopictus mosquitoes mate with ZAP-free females, their
progeny does not survive, reducing the mosquito population in the subsequent generation. This
self-limiting mode of action is a) the basis for the bacterium’s insecticidal activity and b) reduces
the likelihood of the Wolbachia ZAP strain to establish in wild populations.

With regards to EPA’s regulatory authority to regulate Wolbachia, EPA originally clarified its
jurisdiction in the May 20, 2013 response to comments regarding the experimental use permit for
the release of Aedes polyniensis mosquitoes infected with a strain of Wolbachia pipientis (|
HYPERLINK "https://www.regulations.gov/docket?’D=EPA-HQ-OPP-2012-0181" ]; U.S. EPA,
2013). This response was later discussed in the context of the Coordinated Framework for the
Regulation of Biotechnology, and cited in the April 26, 2016 response to comments to the
experimental use permit for Wolbachia pipientis wAlbB strain for use in Aedes aegypti ([
HYPERLINK "https://www.regulations.gov/docket?D=EPA-HQ-OPP-2015-0374" ]. U.S. EPA
2016):

2

“EPA has jurisdiction over the Wolbachia pipientis bacteria that are the subject

of this EUP because such bacteria constitute a substance intended for preventing,
destroying or mitigating a pest, and therefore meet the definition of “pesticide”
under Section 2(u) of the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA). ... In contrast, because the recombinant DNA (rDNA) construct in the
genetically engineered mosquitoes developed by Oxitec using RIDL technology is
being regulated by the U.S. Food and Drug Administration (FDA) as a “new
animal drug” under the Federal Food, Drug, and Cosmetic Act (FFDCA), such
technology does not meet the definition of “pesticide” under section 2(u) of
FIFRA, which states, in part, that ... the term ‘pesticide’ shall not include any
article that is a ‘new animal drug’ within the meaning of section 321(w) of Title
21....

The type or quantity of information requested by FDA 1n its analysis of the OXS13A
product as a “new animal drug” under FFDCA is a matter for FDA, not EPA [...].”

FIFRA section 3(5) (7 U.S.C. § 136a(c)(5)) specifies four conditions that have to be met prior to

granting the registration of a new pesticide. Two of these conditions were highlighted by one of
the commenters, which are “[...] (C) [the pesticide] will perform its intended function without
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unreasonable adverse effects on the environment; and (D) when used in accordance with
widespread and commonly recognized practice it will not generally cause unreasonable adverse
effects on the environment.” Unreasonable adverse effects on the environment is defined in
FIFRA section 2(bb) (7 U.S.C. § 136(bb)) as “(1) any unreasonable risk to man or the
environment, taking into account the economic, social, and environmental costs and benefits of
the use of any pesticide, or (2) a human dietary risk from residues that result from a use of a
pesticide in or on any food inconsistent with the standard under section 408 of the Federal Food,
Drug, ic Act (21 U.S.C. 346a).” MosquitoMate Inc. submitted the data required
under hat support a section 3 FIFRA registration for its Wolbachia ZAP strain
and its use in Aedes albopictus. EPA has completed the risk assessment of the product at this
time and determined that the provided information adequately addresses human health and
environmental concerns pertaining to the release of the Wolbachia ZAP strain into the
environment as will be discussed below. With the conclusion of the risk assessment, EPA is now
making these data available for review by the public (see EPA’s response to I11.; | HYPERLINK
"https://www.regulations.gov/docket?D=EPA-HQ-OPP-2016-0205" ]).

In addition to ensuring that no unreasonable harm to humans and the environment is posed by the
registration of a pesticide, FIFRA section 2(bb) (7 U.S.C. § 136(bb)) requires the Administrator
in making a decision on whether to register a pesticide to “[...] weigh any risks of the pesticide
against the health risks such as the diseases transmitted by the vector to be controlled by the
pesticide.” In the case of the Wolbachia bacterium, the majority of insects, and as a consequence
the environment with which they interact, are naturally exposed to the bacterium and no negative
effects have been documented as a result. In contrast, Aedes albopictus mosquitoes are a known
carrier of viruses that are of concern to human health, including the West Nile, chikungunya,
equine encephalitis, dengue and yellow fever viruses, and possibly the Zika virus. Suppressing
the population of Aedes albopictus through the release of ZAP-infected male mosquitoes has the
potential to benefit human health by decreasing the chances for disease transmission, while at the
same time posing minimal risk to human health and the environment. Moreover, MosquitoMate
Inc. is obligated to inform EPA of any “[...] additional factual information regarding
unreasonable adverse effects on the environment of the pesticide” noted during use of the
pesticide product after a registration has been granted pursuant to section 6(a)(2) of FIFRA.

L. AVAILABILITY OF PRODUCT INFORMATION
Comments

From EPA-HQ-0OPP-2016-0205-0010 (MNina Fedoroff) - [...] As such, I recently reviewed an
application to release male mosquitoes genetically modified by the company Oxitec (now a
subsidiary of Intrexon) to pass a lethal gene to offspring as a mosquito control measure. The
application had been submitted to the FDA, which has undertaken to regulate such mosquitoes as
a “new animal drug.” As part of the regulatory process, Oxitec was required to submit an
Environmental Impact Assessment, which was available in its entirety for public comment, as
was the application for experimental release of mosquitoes.

By contrast, application 89668-U from the MosquitoMate, Inc to register ZAP Males
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(Aedes albopictus males infected with Wolbachia pipientis) as a pesticide is not available

for examination, although public comment on the application is requested. I therefore

base my comments on examination of the relevant literature.

From EPA-HQ-OPP-2016-0205-001 1 {Oxutec, Lid.) - Based on the available record, it is not
clear what level of environmental assessment has been conducted to this point. Because
Wolbachia has been demonstrated to affect insects in the environment — changing their
behaviour, disease transmission status, gene expression and biology [Marshall, 2007; Werren, et
al., 2008; Endersby and Hoffmann, 2013].

if, after s mitial review, EPA determines to grant the Wolbachia pipientis dedes albopicius
Section 3 registration, then, as part of s FIFRA public transparency policy, EPA must make
avatlable a full record of the datg and & ation considered o the context of apnlication
89668-1 and must provide a full and conmprehensive explanation of the Apency s assesament of
the siguficant conoerns raised in these comments,

EPA’s response

In accordance with 40 CFR §152.102, EPA published a Notice of Receipt (NOR) in the Federal
Register of April 28, 2013 for the registration application for the new active ingredient
Wolbachia pipientis ZAP strain in Aedes albopictus ([ HY PERLINK
"https://www.regulations.gov/docket?’D=EPA-HQ-OPP-2015-0374" ]; 81 FR 25401). As is
typical for NORs published for section 3 applications, the information made available to the
public was not extensive because EPA’s review of the materials submitted by MosquitoMate Inc.
was still in progress.

At this time, EPA has completed the risk assessments and drafted a proposed decision on the
action. In the current Notice, and in accordance with agency policy for the application for
registration of new biopesticide active ingredients, EPA is making available the full risk
assessment, which includes the review of the product characterization, manufacturing process,
human health data, ecological risk assessment, efficacy data, and modeling analyses for

ics, as well as a draft of the decision document, and provides a public comment
where the public will have an opportunity to comment on the full record ([
"https://www .regulations.gov/docket?D=EPA-HQ-OPP-2015-0374" ).

1IV. MOSQUITOES AS DISEASE VECTORS

Comments

1. Presence of viruses

From EPA-HQ-OPP-2016-0205-0002 (Anonymous) - These mosquitos have not been tested to
be disease free of Zika or other viruses and until the EPA can determine that these mosquitos are
safe, I opposed this application. [...]

From EPACHO-OPP-2016-0205-0010 {Nina Fedoroft) - [...] Essential as well are data on the

ability of the Wolbachia-infected population to acquire and transmit relevant diseases, including
dengue, West Nile Virus, and particularly the Zika virus.

[ PAGE \* MERGEFORMAT ]

ED_006741_00009812-00010



From EPA-HQ-OPP-2016-0205-001 1 (Oxitec, Lid) - dedes albopicius mosquitoss can naturally
¢ superinfected with two Wodbaohie straing (wAIBA, wATDB), vet are still able o transmt

chikungunva and dengue vivus [Sinking e of | 1995

Zhoueral | 19981

Aedes aegypti artificially modified with Wolbachia show a reduction in dengue virus replication
but virus is still found in the saliva of these engineered mosquitoes which therefore have the
capacity, even if reduced, to transmit disease [Ye ef al., 2015].

Griven that interactions between specific Wolboohio strams and mosquito species combinations
are variable, and that Bo/baciia has been shown to merease the vectorial capacity of some
diseases i a given mosquito species, a full analysis of the capacity should be checked for all
digeases

Research has shown Wolbachia enhances West Nile virus infection in the mosquito Culex
tarsalis. This introduces the possibility that the Wolbachia infection could spread to Culex
populations in areas where West Nile virus is a concern [Dodson et al., 2014].

Research has shown Wolbachia can enhance malaria parasite infection in two genera of
mosquitoes [Hughes ef al., 2012; Hughes et al., 2014a; Zele et al., 2014].

Temperature impacts Wolbachia-malaria interaction in mosquitoes suggesting impact of
transfection might vary across diverse environments [Murdock ez al., 2014].

Moreover, it is not unreasonable to surmise that the pathogen may evolve in response to
Wolbachia infection in mosquitoes, with potential adverse results. Oxitec believes that additional
information and analysis is required regarding interactions of host insect, the pathogen, and
Wolbachia, to ensure that Wolbachia does not ultimately select for a more dangerous pathogen
[Brelsfoard and Dobson, 2009].

2. Accidental female release

From EPA-HQ-0OPP-2016-0205-00610 (Nina Fedorotf) - [...] The use of Wolbachia-infected
mosquitoes to control mosquito populations is in its experimental infancy. The basic observation
is that a Wolbachia mmfection spreads and takes over an insect population by a variety of
mechanisms, but particularly by cytoplasmic incompatibility, such that eggs produced in an
incompatible cross fail to hatch. Suppression of a local insect population is based on the release
of Wolbachia infected males only. However, the females are not genetically sterile, hence sorting
is most likely done by size and visual inspection, neither of which is 100% effective.

From EPAHQ-OPP-2016-0205-001 1 (Oatec, Lidy - Given that the release of females carrying
the Wolbachia strain in the cytoplasm is to be avoided, sex sorting should approach 100%. Yet,
studies have shown that mechanical sex sorting with IIT is only 90% effective in removing
females. Thus, the reported inefficiency of sex sorting of Aedes mosquitoes infected with
Wolbachia presents a risk that must be evaluated [O'Connor et al., 2012]. This is particularty e
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i the context of a FIFRA Section 3 registration, which may result in potentially unlimited
pumbers of modified mosquitoes may be released.

Research has shown the mosquito’s microbiome can impede vertical transmission of Wolbachia
[Hughes et al., 2014b].

The release of any females as a result of mis-sorting for any reason would allow the Wolbachia
strain to invade the wild populations of mosquitoes in the release area, thus rendering this control
approach ineffective and with the potential to spread a new strain of Wolbachia into the
environment with unknown outcomes and consequences.

Further work is needed to define the underlying molecular mechanisms of Wolbachia induced
reproductive modifications, particularly cytoplasmic incompatibility [Brelsfoard and Dobson,
2009].

EPA’s response

1. Presence of viruses

With regard to questions on the potential for ZAP-infected Aedes albopictus to be vectors of
diseases, it is correct that wild Aedes albopictus can carry and transmit certain viruses that are of
concern to human health (see response to comments IV. and below). The most common
approach to combat mosquito-borne diseases is to reduce the number of disease vectors, e.g.
through the use of larvicides and adulticides. While the presence of the Wolbachia ZAP strain
does not change the competency of Aedes albopictus to transmit viral agents, the release of male
ZAP-infected mosquitoes serves a function analogous to these classes of pesticides, by reducing
the mosquito population, albeit through a species-specific, non-toxic mode of action.

ZAP-infected Aedes albopictus are lab-reared in MosquitoMate Inc.’s facilities, which minimizes
their exposure to viruses that are of concern to human health. The individuals reared in the
facility are several generations removed from the original parent lines, which were collected
from wild populations at a time when the Zika virus had not reached the western hemisphere, in
an area where the Zika virus is currently not present. As part of the EUP requirements (89668-
EUP-1) MosquitoMate, Inc. submitted an annual report to EPA in 2013 ([ HYPERLINK
"https://www.regulations.gov/docket?D=EPA-HQ-OPP-2015-0374" ]) in which the company
addressed the concern that the released ZAP-infected dedes albopictus individuals could
themselves be carriers of human disease-causing viruses. The company tested a total of 96
mosquitoes in its rearing facility for the presence of four pathogenic arboviruses, dengue, eastern
equine and St. Louis encephalitis, and West Nile. None of the 96 mosquitoes tested positive for
the presence of these viruses. MosquitoMate Inc. continually screens for the presence of these
arboviruses as part of their quality assurance protocols.

Several comments were made that the presence of the Wolbachia ZAP strain might increase the
ability of Aedes albopictus to vector human diseases, with the implication that they could
potentially pose a higher risk to human health. The risk of a mosquito to transmit any virus,
irrespective of its vectorial capacity, is limited by the physical transmission of the virus from the
infected mosquito to humans. In the mosquito family, this can only occur through females, as
males do not bite. Only lab-reared male ZAP-intected Aedes albopictus will be released into the
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environment and, as will be discussed in 2), the expected frequency of an accidental female
release is low, i.e., 1 female per 250,000 males. Given the expected reduction of the wild dedes
albopictus population upon release of the ZAP-infected males, the potential for the wild
mosquitoes to vector human diseases is likely to decrease.

With regard to the observation that Wolbachia enhances West Nile virus infection in Culex
tarsalis, it is unclear through which mechanism the ZAP strain could spread from Aedes
albopictus to Culex species, as they do not interbreed. In fact, the ZAP strain is naturally
occurring in a different Culex species, Culex pipiens, and the transmission to Aedes albopictus
involves a multi-step process in which the bacterium is extracted from Culex pipiens and
subsequently injected into Aedes albopictus eggs that were cleared of their endogenous
Wolbachia wAlbA and wAIbA strains. The increase in WNYV titer in wAlbB-infected Culex
tarsalis described in Dodson ef al., 2014, resulted from a somatic Wolbachia infection, and
cannot be considered the same as a stably inherited Wolbachia infection through vertical
transmission.

In response to the comment regarding the publication by Brelsfoard and Dobson, 2009, the
Wolbachia strain wMel has been shown to be able to influence the susceptibility of the fly
Drosophila melanogaster to RNA-type viruses (Brelsfoard and Dobson, 2009). However, there
is currently no direct evidence that the same effect is elicited in mosquitoes. Furthermore, any
significant changes in viral abundance in the lab-reared Aedes albopictus would likely be noted
as part of the quality assurance protocols set in place by MosquitoMate Inc., as discussed in V.
and in response to comments to the experimental use permit for Wolbachia pipientis wAlbB
strain for use in Aedes aegypti (| HYPERLINK "https://www .regulations.gov/docket?D=EPA-
HQ-OPP-2015-0374" ]; U.S. EPA, 2016).

2. Accidental release of females

Males are separated from females through mechanical sorting by size. MosquitoMate Inc.
continuously monitors for the presence of females and their accidental release as part of their
quality control process. During the EUP MosquitoMate Inc. monitored the presence of female
ZAP-infected Aedes albopictus in NY, CA, and KY during the 2013 and 2015 field seasons. Of
the 1,200 ZAP-infected individuals tested, none of them were found to be female. Based on these
total numbers of released individuals, EPA calculated that in 95% of release events the predicted
rate for unintended releases is 1 female per 250,000 males. Furthermore, u

nder FIFRA section (6)(a)(2) a pesticide registrant shall also submit to the Administrator
“additional factual information regarding unreasonable adverse effects on the environment of the
pesticide [...].”, which would include reports of accidental releases of ZAP-infected female
Aedes albopictus.

As stated in the response to comments to the issuance of the experimental use permit of wAIbB
in Aedes aegypti (| HYPERLINK "https://www.regulations.gov/docket? D=EPA-HQ-OPP-2015-
0374" ]: U.S. EPA, 2016), in the case of an accidental ZAP-infected female release, females
could bite a person, but this is not expected to have negative consequences because mosquitoes
that are naturally infected with Wolbachia bite humans and no negative effects have been
reported. Additionally, no antibodies are detected in relation to Wolbachia when Wolbachia-
infected mosquitoes bite humans; Wolbachia pipientis has no known history of infecting
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mammals or other vertebrates (Werren ef al., 2008). As will be discussed in V., EPA does not
expect that the low rate of accidental female releases will result in the establishment of the ZAP
strain in the wild Aedes albopictus population.

V. ENVIRONMENTAL EFFECTS

Comment

From EPA-HO-OPP-2016-0205-0004 (Anonymous) - [ ] Although there 19 a risk of unintended
impacts to species that feed on mosquitoes through a population reduction of the food

sonree, 1 believe that with appropriate and already necessary monttoring this risk will be
rnimal, Other mosquuto species that do not transmit the Jika Virus 1o people wall i a velatively
short order il the vacancy i the mosquito population created through this mitigation strategy,
and thus any iumpact to the feeding species should be wansient as well as mimumal,

From BERFACGHQLOPPOZO5-0008 (Anonymous) - The larvae are a significant food source for fish
It the fish population takes a hit, that tavels up the food cham and you have top level predators
stavved and expanding their hunting range. ..}

From EPA-HQ-0OPP-2016-0205-0010 (Nina Fedoroft) - The possibility remains that the
introduced strain will simply replace the native strain through amplification of the offspring of
matings between Wolbachia-infected males and females, however infrequent. Suppression will
likely be short-term and simple takeover of the population by Wolbachia-infected A. albopictus
will be the long-term outcome.

Yet it appears that the EPA is about to approve unrestricted release of large numbers of infected
insects without either an EIA, studies on its safety, or a back-up plan should the population be
fully converted to the released Wolbachia-intected type or should other unexpected adverse
effects surface.

Hence both an environmental impact assesament that addresses the probability of population
replacement based on actual data is essential, a concermn arising from the results of recent studies
(¥

2

Mawrizio ot of - incompdete oftetion not jound).

From EPA-HO-OPP-2016-0205-001 1 ({oatee, Liudy - What is the likelihood that the Wolbachia
mosquitoes will survive and disperse once released into the environment?

What are the potential impacts of the Wolbachia mosquitoes in the environment, including on
humans?

What are the likely consequences for the surrounding environment, should the Wolbachia
mosquitoes survive and establish in the environment?

Any unexpected effects of Wolbachia could persist in the wild if any females are released, with
little possibility of recall [Alphey, 2009].

In addition, for EPA to conduct an adequate scientific review of the Wolbachia pipientis Aedes
albopictus pesticide application, EPA must address the following ecological risk assessment
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considerations raised in the public literature. In these comments, we highlight specific questions,
risk considerations, and scientific data and information relevant to the ecological and human
health risk assessment of release of Wolbachia mosquitoes that must be addressed prict 1o HFA
determiming that the pmpmmzé of registration of Walbachia pipientis Aedes albopictss has mat
their burden to demonstrate that use of the pesticide will not vesult i wnreasonable adverse
etfects to the enviromment,

Wolbachia is a bacterium residing within the cells of insects, and is passed through vertical
transmission from mother to offspring. Even a single Wolbachia infected female could lay
hundreds of eggs that would invade the wild population, thereby potentially rendering the
Incompatible Insect Technique ineffective and spreading a new strain of Wolbachia into the
environment. Modelling has shown that conditions of lower competition can favour infected
females [Endersby and Hoffmann, 2013; Hancock. ef al., 2011; Jansen et al., 2008]. In other
words, as a mosquito population is reduced, or if a population is already low, the chances of
Wolbachia invading the wild population are increased.

What is the likelihood that Wolbachia mosquitoes can reproduce and establish in the
environment into which they are released?

(iitec belloves that approval of a Section 3 registration, with the subsequent hikelihood of
widespread velease of the modified organisi, poses significant eoological visks. Therefore, (o
meet its FIFRA obligations, EPA must conduct a comprehensive scological visk assessment o
ensure that such a registration would not entail unreasonable adverse offects.

EPA’s response

The subject of the current application for registration received a substantial number of comments
that are in some cases identical to ones previously addressed in response to the Notice of Receipt
of the extension and amendment of Wolbachia pipientis wAlbB strain in the mosquito Aedes
aegypti ([ HYPERLINK "https://www.regulations.gov/docket?D=EPA-HQ-OPP-2015-0374" ]:
U.S. EPA, 2016). Given the substantial overlap in the environmental considerations of these two
microbial pesticides, such as their mode of action and demonstrated natural abundance in the
environment, EPA’s focus is on addressing new comments, those that are unique to the biology
of the Wolbachia ZAP strain, or pertain specifically to the ecological risk assessment under
section 3 of FIFRA. EPA will refer to the above-cited response to comments document whenever
appropriate.

With regards to the comments that the reduction of a mosquito population might negatively
affect their natural predators, it is true that certain fish and bat species eat mosquitoes. However,
there is currently no evidence that Aedes albopictus, or any other mosquito species, constitutes a
significant part of their diet. This might to some extent be due to the relatively recent arrival of
Aedes alb h inental U.S., where its presence was first reported in the mid-1980s
Not unlike conventlonal insecticides, the effect of the Wolbachia
ZAP strain is transient and needs to be sustained through recurrent releases of ZAP-i
mosquitoes. The spatial effect of the ZAP-infected Aedes albopictus is furthermore |

ale
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However, unlike broad-spectrum
insecticides, the mode of action is species specific and thus, as one commenter pointed out, other
mosquito species might take their place.

With regards to the comments on the establishment of the ZAP strain in the environment, due to
bidirectional cytoplasmic incompatibility ZAP-infected Aedes albopictus mosquitoes will not
reproduce when mating with wild populations in which the ZAP strain is not present. This effect
is the basis for the bacterium’s insecticidal activity. In the response to comments to the EUP of
the Wolbachia wAlbB strain, EPA discussed results achieved by the Eliminate Dengue Program
that show that a new Wolbachia strain can successfully establish in wild Aedes aegypti mosquito
populations. However, this effect is dependent on the substantial, repeated releases of high
numbers of both Wolbachia-infected males and females, and the attempts were not always
successful ([ HYPERLINK "https://www.regulations.gov/docket?D=EPA-HQ-OPP-2015-0374"
]). Data submitted by MosquitoMate Inc. as part of the EUP also suggest that there is a
reproductive cost associated with carrying the ZAP strain, resulting in lower reproductive
success of two ZAP-infected Aedes albopictus compared to two ZAP-free individuals. Given the
reasons immediately above, the low rate of accidental female releases t.e., 1 female per 250,000
males, and other quality control measures set in place by MosquitoMate Inc. (discussed in EPA’s
response to IV.), the probability for the Wolbachia ZAP strain to establish in wild Aedes
albopictus populations is expected to be low. As mentioned previously, under FIFRA section
(6)(a)(2) a pesticide registrant shall also submit to the Administrator “additional factual
information regarding unreasonable adverse effects on the environment of the pesticide [...].”,
which would include reports of accidental releases of ZAP-infected female Aedes albopictus.

As noted in the response to comments for Wolbachia wAlbB strain (| HY PERLINK
"https://www.regulations.gov/docket?D=EPA-HQ-OPP-2015-0374" ], U.S. EPA, 2016), the
comment referring to an “environmental impact assessment” and “EIA” appears to intend to
refer to either an “Environmental Assessment” (EA) or an “Environmental Impact Statement”
(EIS) under the National Environmental Policy Act (NEPA). EPA is not required to perform a
NEPA analysis when issuing registrations under FIFRA. Merrell v. Thomas, 807 F.2d 776 (9
Cir., 1986). However, EPA does conduct an environmental risk assessment for pesticide actions
under FIFRA, which the Court in Merrell found to be equivalent to an analysis under NEPA. In
the present case, EPA conducted a comprehensive environmental risk assessment for the release
of Wolbachia ZAP strain-infected male Aedes albopictus mosquitoes. The Wolbachia ZAP strain
is a new microbial active ingredient and thus requires a risk assessment for nontarget organisms
and endangered species. MosquitoMate Inc. submitted data fulfilling the requirements under 40
CFR § 158.2150 for determining the potential risks for nontarget organisms. EPA conducted a
comprehensive ecological risk assessment for the Wolbachia ZAP strain and its use in male
Aedes albopictus.

With regards to the comment on the potential widespread release of ZAP-infected Aedes
albopictus upon a section 3 registration, EPA did a comprehensive ecological assessment which
is now available for public comment in that concludes that no adverse effects for nontarget
organisms and endangered species are expected as a result of a registration of the Wolbachia
ZAP strain in male Aedes albopictus. 1t is true that the exposure to a registered pesticide is
generally expected to be higher than through the use of a pesticide under an experimental use
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permit. However, based on the reasons mentioned above, EPA believes that the risks posed by
the release of male ZAP-infected Aedes albopictus is low and thus the risk to humans and the
environment remains low under a section 3 registration.

As summarized in the April 26, 2016 response to comments to the experimental use permit for
the wAIBD strain of Wolbachia pipientis and its use in Aedes aegypti (| HYPERLINK
"https://www.regulations.gov/docket?D=EPA-HQ-OPP-2015-0374" ]; U.S. EPA, 2016):

“[...] EPA anticipates beneficial impact of Wolbachia-infected mosquitoes on nontarget
vertebrate organisms, including humans, as these pesticides are intended for suppression
of mosquito vectors of viral diseases that threaten public health. Adverse impacts are not
expected for humans or other vertebrates because strains of Wolbachia pipientis are
known to establish endosymbiotic relationships only with invertebrates. Because these
strains of Wolbachia pipientis are naturally occurring, there is already a significant
history of exposure to these microorganisms, and information from the open peer-
reviewed scientific literature indicates that Wolbachia establishes endosymbioses (some
mutualistic) with approximately 60% of the insect species, as well as other invertebrates.”

EPA anticipates minimal or transient impact on nontarget invertebrate organisms,
including nontarget mosquitoes, some of which may be beneficial, owing to the complex
endosymbioses and the commonality of this bacterium in invertebrate populations.
Adverse impacts are expected to the majority of targeted mosquito populations of 4Aedes
aegypti, if naturally occurring females of these species successfully breed with male
mosquitoes that have been infected with Wolbachia pipientis Strain wAlbB.“

VI. EFFECTS OF ZAP-STRAIN ON AEDES ALBOPICTUS
Comments

From EPAGH-OPP2016-0205-0011 (Ouitee, Lidoy - Since Wolbachia is an endosymbiont
fiving in the cvtoplasin of the cell that has been shown to transfer genes nto the wuclear genome
of host insects, there s the potential that over one thousand bactenial genes could be transforved
o the mosquito’s naclear genome through random miegration events with unknown
COTSEQUENICRS,

The whole genome of Wolbachia can transfer to a host genome, meaning a host mosquito could
be transformed with over one thousand new genes with unpredictable results [Kondo et al., 2002;
Fenn et al., 2006, Dunning Hotopp ef al., 2007; Hou et al., 2014].

Aedes afbopicius is not naturally infected with Wolbachia ZAP strain, therefore this is an
artificial infection in this species. However, dedes albopictus mosquitoes can be naturally

mifected with certain Wedbaokiv strains (wAIDAL wATLBY, and even “super-intected” with both of
these strains sinultaneousty, This is concerning as:
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First, these naturally wifected dedes afbopictus with wAIDA and wA LB Wolbaohio strams are

stiil able to tranamit chikungunya and dengue virus despite the presence of Wolbachia [Sinkins of
al 1995 Shou et of 10881

Second, the consequences of any madvertent release of female dedes albopicty mosquitoes
mfected with the SAP sirain of Bolbachis mating with the naturally wAIDBA/wA LS infected
Aedes aldbopicies 1 entirely unknowrn, What impact would this have on their offpring? Indeed,
are there other natral Wolbaoiia strains in wild dedes albopicius mosguitoes, and ave all the

o otn a5yt enpay ety o WRRLS I W FOSE'S SOu oty N 557 x NI 3 &g 53T, S eyt 1 N
possible interactions known? Has this been explored and addressed? Also, are there available
data and information and analysis related o potential adverse effects on the environment?

It has already been shown that horizontal gene transfer (HGT) can transfer genes between
Wolbachia and its host, in certain mosquito genera including Aedes [Klasson ef al., 2009;
Woolfit er al., 2009]. Therefore, Wolbachia can genetically transform its host with functional
genes with currently unknown consequences.

Widespread recombination occurs throughout the Wolbachia genome [Baldo ef al., 2006],
increasing the likelihood of genes changing as the Wolbachia evolves. In addition Wolbachia has
been shown to change its phenotypic effects on the host insect as it evolves [Carrington et al.,
2010]. This could potentially change how Wolbachia responds to a number of factors, including
how it influences host immune response and vectorial status. Therefore, potentially the vectorial
capacity of Aedes albopictus infected with Wolbachia could change over time and should be
continually assessed.

Importantly, however, Oxitec’s self-limiting genetic engineering is well-defined and includes
only two well-studied genes, which were purposefully added and reviewed by the regulatory
agencies, whereas the potential genetic modification that may result from use of Wolbachia
pipientis, ZAP strain bacterium is wholly undefined. Several studies have shown that horizontal
gene transfer between Wolbachia and their insect hosts may result in gene transfers ranging from
nearly the entire Wolbachia genome (>1 megabase) to short insertions (<500 base pairs) into
various hosts [Kondo ef al. 2002; Fenn et al., 2006; Dunning Hotopp et al., 2007; Hou et al.,
2014]. Effectively the Wolbachia 1IT approach could introduce over one thousand new genes
into the target mosquito with unknown consequences, and if they provide a positive selection to
the mosquito in the environment this could result in novel strains pervading and spreading
through the population.

Introduction of Wolbachia into a mosquito provides the possibility to introduce over time over
one thousand new genes, yet Wolbachia mosquitoes have not been subjected to the rigorous
regulatory scrutiny that appears to be the norm for recombinant genetic modification
(notwithstanding that typical genetic modification is a ‘rifle shot’ approach, involving very few,
and fully characterised, introduced genes). As noted above, this seems entirely incongruent with
the stated policy of the U.S. government as set forth in the Coordinated Framework. EPA must
address the possibility of the introduction of genes of unknown function into the Aedes
albopictus genome and the potential ecological effects that may result from such transfer,
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Moreover, the possible persistence of Wolbachia mosquitoes themselves is a significant concern.
For the reasons set forth below, each new strain of mosquito, or indeed any artificially
Wolbachia infected insect needs to be treated as a new strain and thoroughly tested in the
laboratory before any field releases.

Horizontal transmission between unrelated host species is a proven phenomenon in Wolbachia
[Werren et al., 2008]. Studies have demonstrated that genetic sequences, ranging in size from
single genes to entire bacterial genomes, have been transferred from Wolbachia to many of their
insect hosts including Aedes mosquitoes [Kondo et al. 2002; Fenn et al., 2006; Dunning Hotopp,
et al., 2007; Klasson et al., 2009; Woolfit et al., 2009; Hou et al., 2014], and its effect on disease
transmission is variable and potentially dangerous.

There is evidence that male age and overcrowding during development (i.e., under mass rearing
conditions required to produce enough males for IIT to be effective) can reduce the cytoplasmic
incompatibility effect in certain insects, rendering the males fertile [Yamada et al., 2007]

and able to spread the Wolbachia infection through surviving females. Thus, it 18 tmperative that
this physiclogical effect be mvestigated for Aedes adbopicius 1o determine Wi g a possibility in
this species. g0, EPA has to nnpose terms and conditions on the rogistration to address the
potential adverse tmpact of this phenomenon. Specitically, as part of s Section 3 application
review, EPA must require the applicant to subunit dats and inforniation ov age effects and rearing
conditions on the ovtoplasmic incompatibility penetrance in dedes albopictus.

Further work is needed to define the underlying molecular mechanisms of Wolbachia induced
reproductive modifications, particularly cytoplasmic incompatibility [Brelsfoard and Dobson,
2009].

EPA’s response

Many of the issues raised above were addressed in response to the Notice of Receipt of the
extension and amendment of Wolbachia pipientis wAlbB strain in the mosquito Aedes aegypti (]
HYPERLINK "https://www .regulations.gov/docket?D=EPA-HQ-OPP-2015-0374" ]; U.S. EPA,
2016). EPA’s focus will be on new comments and comments that address specific issues
regarding the Wolbachia ZAP strain and its effect on Aedes albopictus. EPA will refer to the
previous responses whenever appropriate.

Several comments were made concerning the potential for the integration of Wolbachia genes
into the Aedes albopictus genome, which might subsequently genetically alter the existing wild
Aedes albopictus populations. Gene and genome integrations occur on a multi-generational or
evolutionary timescale and the retention of new genes is determined by selection pressure, which
eliminates those genes that do not confer a selective advantage to their new host. Thus, a
prerequisite for the persistence of new genetic combinations arising from the release of ZAP-
infected Aedes albopictus is their ability to pass on their genes to the next generation. As male
ZAP-infected mosquitoes are dead-end hosts, and for other reasons discussed in II., IV, and V.,
this is an unlikely scenario.
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While Wolbachia can cause male killing, feminization of males, parthenogenesis, and
cytoplasmic incompatibility, only the cytoplasmic incompatibility phenomenon has been
associated with the ZAP strain-infected Aedes albopictus. As for the effects on cytoplasmic
incompatibility, Calvitti et al. (2015) showed that wAIbA Aedes albopictus in dense rearing
conditions did not decrease the cytoplasmic incompatibility (CI) effect. Islam and Dobson (2006)
also showed that rearing Aedes albopictus with Wolbachia under crowded, low food conditions
did not impact the CI effect. Yamada et al. (2007) cited by Oxitec, Ltd. refers to the effect in
Drosophila, not mosquitoes. [NEW: address age effects and rearing conditions on Cl]

VII. EXTENSION OF COMMENT PERIOD
Comment

From EPA-HQ-OPP-2016-0205-0047 (Center for Food Safety) - On behalf of the Center for
Food Safety (CFS) and our 750,000 members, I am writing to request a 30-day extension of the
comment period to provide input on MosquitoMate, Inc.’s application to register Wolbachia
pipientis, ZAP Strain for use in non-biting, male dedes albopictus (Asian tiger mosquito) to be
released to mate with indigenous/wild female Asian tiger mosquitoes in order to control this
specific species of mosquito through population suppression by prevention of egg hatch.

EPA has received an application to register a pesticide product containing an active ingredient
not included in any currently registered pesticide products. Pursuant to the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA), EPA is required to provide notice of receipt and an
opportunity to comment on this application. Wolbachi pipientis (ZAP Strain) will be used in
male Aedes albopictus mosquitoes and released to mate with indigenous female mosquitoes,
making this a unique pesticide.

CFS does not believe that it has sufficient time to meaningfully review, analyze, and provide
comments on a potential action of this magnitude. An extension to this unique field trial
encompasses an array of complicated issues and requires careful review by the public, scientists,
and other experts.

Therefore, CFS urges EPA to extend the comment period by at least 30 days.

EPA’s response

On May 1, 2013 EPA published in the Federal Register the initial notice of receipt (NOR) with a
request for comment for application 89668-EUP-R. In the application, MosquitoMate Inc.
requested an experimental use permit for Wolbachia pipientis ZAP strain in male Aedes
albopictus (78 FR 25436). One comment was received, expressing support for the issuance of the
EUP. In accordance with 40 CFR § 152.102, EPA published the NOR for the registration
application for the new active ingredient Wolbachia ZAP strain in Aedes albopictus in the April
28,2016 Federal Register. As required by section 3(c)(4) of FIFRA, a 30-day public
participation period was provided.

Subsequent to the issuance of a NOR, EPA’s “Public Participation Process for Registration
Actions” policy (see | HYPERLINK "https://www.epa.gov/pesticide-registration/public-
participation-process-registration-actions” ]) allows EPA to be more transparent for certain
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registration actions (e.g., new active ingredients and first food uses), under FIFRA section 3 by
providing the public a chance to comment at a time when comprehensive information and
analyses are available. With the conclusion of the risk assessment of 89668-U, this information is
provided at this time, and a concurrent public comment period of is provided ([
HYPERLINK "https://www.regulations.gov/docket?D=EPA-HQ-OPP-2015-0374" ).

For the reasons discussed immediately above, as well as in consideration of encouraging the
development of pesticides that may be helpful in combating mosquitoes that vector diseases
(e.g., Zika, dengue, and chikungunya viruses) detrimental to human health, EPA decided not to
extend the comment period on the NOR for the present EUP action or to open another comment
period as is done for certain registration actions under the Public Participation Process for
Registration Actions policy.
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